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(57) [S$«J] 

CPS] ^> K«HSJfc**Jffl bfcSfr 

*7 5»'fr«R±t: % -)3aS;ln x Ga y 
Al, N (fcjKU x + y+z = l, 0£x£U 0^ 
y^l> O^z^l) T-g^ftS^yH^y^CDflft 

««fc-r a 3-5 Kfb^iBiMiftft**? . 
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[*3STfg#©3Effl] 

im#mi] ?y7j7mR±^ Hisain, Ga y 

A l z N (fc£U x + y+z = l, 01x^1, OS 
5'J>& < k* 2o©Ji*^trfl:WNlW*:A«Wi*nT 

^tt^r-f 70mm t cm t 

C«f«ffl2] tf7r-f7»t6±K: % -jiSSGaa Al b 
N (fc£U a + b=l, O^all, Ogb^l) T* 
a*n4JRl©3-5aiflsWNW*:i:, -MIn c 
Gad N (t£U c + d=l, 0<c^l, Ogd< 
1) T?«£ft53§2©3-5Mbl^Nlftk*^ d© 
*C«bT*i«Jift*frikSW«k-J-saS*JS 1 IB 
«© 3 - 5 t^^tMNM»6M»K?. 

[Ht$fi 3 ] fg 2 © 3 - 5 fiifb£4lMHVf*©JB * C** 
ft4SifcGefc2«?j^©vvrn©7Gj|(©a!£* 1 x 

© 3 - 5 ^£&NMfc&*ft?. 

[it *ir 4 ] sg 2 © 3 - 5 mt-&®*m#.<Dmfr&, 1 

fctt 3 IBffi© 3-5 Rfb^4lMNIf»e^?. 
[ftffi©fHi«KI|I] 
[0 0 0 1] 

[»fl§fflM-r«fit«»»] *»BttHlKInj Ga y 

Al z N (fejSU x + y+z = l % 0£x£U 0 ^ 
y^K 0 g z g 1 ) 3 - 5Kft^f Jlft 

[0 0 0 2] 

so u-iw moi&tm&Dtmt lt, -is 

ain x Ga y Al z N (fcjtSU x + y+z = U 0 
^xgl, 0£y£l % Olzgl) T-a^tV-53-5 

Mb^^ft#$fle>ftT<^s. »cinN*iaait"c 

1 0%^^fe©ttIn^CJ6fcT^«WWr©ft 
Ra-SaJifh^fciimfttt^T-f T % GaAs, Zn 

0 mam* ©at£©±cfigjit- 5 c t a* !£<& e> v s 

feftT43»K ^©*T-fcCffl£ffluSdkT-it$5fl<]&# 

ft&tilofeSflt (2T7SK) ©±CiSft-f5£fcl;:«fct> 
6 -2 9 1 3 6 8^£$g) 0 HBi:GaAs«© 



(2) 

»ft*JHc#HTtt (001), (111) 4?©(g£8c 
H©;£ffi£&oGaAsai£#fflU<btl£a^ 

[ 0 0 0 3 ] £ CLTn L E D©&feWftl* 2 OC*»jTf 

©8##f#e>*l5. cntt^>HJ«|6Jfc4:D?»in*. ^ 
«*WBJfe©»^ -ASKIBJte;*^ f^as^p- 

£bW $fc?««TttWWI4^^lfct?i 
IE?L©m§£-£ffl<,^fc»> aA$ft5if, fcb<tt 

JiSHjWST-r*. o*»)*BRfcl6»*CJB/8T*5 
^tt4WM©RfcttR d©t§i§r, S?i:IE?L 

> K^8ft©^T-f;i:^^ft£^£&o&ft£#ijffl 
•TSfcK), d©«kdfc^rt&*©<ETI;t£b&:V < >. t£o 

tii5i;gK©aA^ J e:>si:-rs*-&ctt>'^ fusss^* 1 *? 

aWCT»4. t£^T£©Ji«83Wii:l/tfli^a;L 
»*©«MBR?#ft«TJ*S. F4SS&#-eii$V>& 

st?3f-7^(c-D^t©^tirtt$nT^^^^feo 

[0 0 0 4] 

C^A J ^b«tdii^-5^M] *fB«3©IWtt, 
[0 0 0 5] 

CHHHft»*-r -5fe»©^fiS] *JBW#6ttc©J:d«t 
tt8Eft*T«aitttlt©IS*x JHSiS©ffittfe££tt£© 

ftfflrtc-rackTx *an©*«ft<gii*«»e)n5i 

[0 0 0 6] CD^7 7-f7SI±i:, -HSitln;; 
Gay A 1 z N (fc£U x + y+z = 1, 0^x^ 

1, OSylK Ogzgl) t^niiM>^t7 
7©.K&£^& < fct, 2 o©Hft£trfb£*j*W*#% ! f 
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tCmt<Dt£-?ftjyi5g_%ffix-$>t), M> Higgle «fc 
S d h *flp«i: -T 5 3-5 K<b£4fe4MMtfB3feX? . 
C2) ■y-^r-fT-atttLhC, -jfe$Ga a Al b N (fc 
fcU a + b=l, Oga^l, 0 £ b £ 1 ) 
S*l©3-5«tfbfc4Mmw«:, -fSIn c Ga d 
N CfcfcU c + d=l, 0<cgl x Ogd<l)T 

L-ctezm£&^tfz.£&!m.birz en ta«©3- 

C3} *2©3-5iJs(b^^#©/M>C**tt5S 
ifcGefc2aOT*o^t , n©7C*©«lE* 1 x 1 0*7 
cm-3e4TTf»SdfcS«H»fc-rft C2} f3«©3-5 

C 4 } Sg 2 © 3 - 5 mih&&o*m#.(DBfrifi, 1 0 Aei 
±9 0AfilTTJ*SifcftW«i:-r4 C2D *fctt 

c 3 } ta»© 3-5 ^£tt¥*fttR%*?. 

[0 0 0 7] *C**iH*BMfflCBiwr«. 
fr*3-5m**MNM*4:tt, -iHsSIn x Ga y A 
lz N (fcjgU x + y+z=l, Ogxgl, O^y 
Ogz^ 1) -eS£*l5'J>& < 2-D©^* 5 * 

JBSftfcaras^trtbaft*******. mz&t&m 

mmmrn t-tzz.tx'j*>}<3?*v y©* ^m\t^> 

a. c:©tl£\ 
[0008] *»IHCD«3fe*? C*fta 3-5 m<t&®) 

*mft<Dm&(DM*m 1^02 c^-r. m 1 ©siia^f 

^ 2 ©jf(Cl£^TM;/H^y 
^. ^2©SliqT?l^(C/N-> F^+5»^ft#-r««3lS 
ST'feSo Hltts *2©H©±C, fg2©jf«fc»)fc± 

!©Ji£tt»fcSfi#tt©j|!S4©JiSj6d«bfc*©-e* 

4. «att«i©«k*4©jB«*nr*i), 2o©« 
ttciESioisc fcTf*8S*«aau sg 2 ©n -e&ft-f 

H2ttgj3©JS£m©JBW«teS£*ttS}*fc 

•e-fet©T'$>s. miomtmrn^ ni±*i)uz.?>z£ 

^4©@lipSi:t-S©*s-fl56<jT-fe5. ft4©9#& 
^B2©WTftt» »3©JB#pfflT?fc.5 8 
[0 0 0 9] *M6Bfc«e4S2©BtU-CttIn c Ga 
d N (fcfiU c + d=l, o<cgl, Ogd<l) 
tfftfS u v, A 1 ft$trsa-C(± A 1 NOSSJtCitlf. 



tt, A 1 S^fc^tl^-fcit^T I nN©jfiHit£tijjn 

#ffiofc»» Jfcftfflftfflffiafbff&Sfcfcsi*, -jRc 

*^In, Ga y NWSW^ d©In c Gad N 
©TJftfcl/OBV*3Jli:LTttGa a Al b N (fejg 
U a + b=l, Ogagl, Olbgl) WSL 

o'cwTcaa-ejaftWfcft*. **i,c*ru Ga a 

Alb Ntt^«BBfiA«j«<, 1 1 0 0*Cg*©*fi-CJfc 
*CSSfcik »&n*tMI®BII#J;^©T?, Tift/1 
i:bTttGa a Alb N##$U^ 
[0 0 10] *ISi:LTffl^S1t77'1 , 7'tt^3^7;u 
EFGJS«©ISffig|*±tfa{CJ;t)mST 
*©SS&l6H5ffMSbfc<&©&ffl^5Cfc#-e£ 

So *«wc*v^t» *7 7-frasts©astRBfctf7 7 

*7ra©CSfc©k^fi5K*iSr**3. MC»4 
b<t±4JgfcrFT*&5. StRffl©CHfcS:-rft#5*fil 
±TI±> ttfb-&*MMIWI*ffllfVt.M> Ki|0MSfcfl!^5 

SS^^^t bfc®£\ aMtf&wasa-T&vt©-?*?* b 
<*^« £&SK©j**tt0. lmmttil. Ommtl 
T##*U^. HC*F*l/<f40. 3mn0Sl±Tf»4. 
mmm^-tfi 0 . l rami & ftl^Rfr&ttJMMtfilil 
©/**«, »iP«fC»<b^»*»ftJ:-y-7 r-f r fc©» 
JMe?i^Sc©ll^ b\ LEDfy ^{'m.-t 2> 
^■o-b^±HjBfca:*. *fe, ££©Ji&#l. 0mm 

C^S©T»^U<^^. 

[0 0 11] ^<>H«W83ttCJ:6«3tt3R?ftiia-r*fc 

nttft?.*:^. *^e<j{ctt, Si, Gei:2Si5n*©# 
7SSCohTn V^m**©«KA«l O^cm-Sj^T* 5 

vwam>i*ets 2 ©s© 3 

®l7C^©to£T*^*5 0 W^a5T-^^#5J®^ In 
SKttl 0%W±*J§f^ L^o InaSAJl 0%<t»3/Jx 

iiST* $ S„ « 2 ©)f ©jyUPli 1 0 AJW± 9 0 A&LTifi 
#*l/V^. J!Mff*si 0AJ:^)/J^^^^7!?£fc^i9 0Aj;f) 
**V^fcttfb^*i|6««:*fflO'r#B 3 fcj(S : Fi: Lfc^, 

fS3fc»*#3E«--e«c^©-e»* l <&i%. 

[0 0 12] *S5WC**»S3-5IBifb^«iJ4«j*©ti 

a*ssfctT(± % ifr^arita^fi (wt, movpe 

fcI31"Ci:*s$,So ) & WHxt^J/- (WT, 
MBEfcEr^i:*«»5. ) {£, K^f KSitBsSfi 
(WT< HVPEiiSB-r^tASaEoSo ) i£fcir#9Stf6 
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(4) 



*^>- (WT, GSMBEfcia-Tii:****. ) 

[0 0 13] MOVPEiS©**, WT©J:d4JS»* 

f-JUXVVJ* C (CH 3 ) 3 Ga, £IT r TMGj fcB 
-Titans, } , hUaif-;u^i;i>A C (C2 H5 ) 
3 Ga, JUIT r T E Gj fcEI-ii:****. D ^F©-i9S 
SRl R 2 R3 Ga (CCTJRi , R2 x ^3 f±ffi&7 

;u^rA-at*^r. ) z-mznz h u 7^*;i/*u ,• 

F'J^W^iC(CH3)3Al)s MJx. 
tMUT^^A C (C2 H5) 3 A Is JglT r T E 
Aj fciB-rchAsftSo D , HJ-fV?W;R^ 
A C U-C4 Hg ) 3 AID *©-«SRl R2 R3 

ai (ci^t-ri > r 2 , r 3 mm-y^*^*^ 

"To ) Tf**n* h ';7^7^5=fA ; b 'J**- 
^7?>77> C (CH 3 ) 3 N : AIH3 ) ; HJ/ 
*W>V*?J* C (CH 3 ) 3 In, WT TTMIj t 
l3-r^htf*So ] , C (C2 H 

5 ) 3 I rO ^©— jJSsSRi R 2 R 3 In (CCLT? 

Ri x R2 x R3 \±im.Tj^ju&t:m-to ) T?a*n 

[0 0 14] *C, 5KS^i:UTtt, 7>^7\ b 
J»7S?>s /fMH7^>, 1, l-^fRF7 

[0 0 15] 

SHb# U ■> A**#flttt % M 0 V P E ac i !) b 

fco SStLTlis ^©gffiffl#Cffli:&-f^A s 0. 0 

Tffl^fe. fi£ftl±|=-*\ J<y77l§bLX6 0 0°CT-T 
MGk7>*-7CJ:DGaN450 OAriUfltbfcSL 
TMG, 7> ; e=7'#J:tfF--M> Y£LXis^> (S 



iH4 ) fcfflivt 1 1 0 0*CT*S iSK-AfeGaN 
* 3 Am©J?*'^fijUjtLfc, 7 8 5*C*-ePli&bfc» x 
^^'J7^*7k^6§^t^X.> TEG, TMI, 
TEAftfflUT* Ino.3 Gao.7 Nft9 0#Hk Ga 
0.8 AI0.2 Nftl O^MfiUfibfe. J9K£«l?£j£ft 
ISM*:* 6nfcffltJS©B8»36»e.*«>fc Ino.3 Ga 0 .7 
Nfflj&KSaHiWa 3A/^ Gao.8 AI0.2 N©j$ 

ftatftHBft2 5A/«-T?*-3&. tt-D-c, dixe>©jB© 

BWtt#-**l5 0 A* J: WW 2 5 0AT-&5, iKC, & 
ftSMOO'CCJH&U TMG, T'&cktF K 

-^>hfcbTCp2 Mg^TMgSb-/U£G 
aN£5 0 0 0 AfiRftbfc. J«fi»m iWSftBlOHJ 
U g«4>8 0 0 4 CT-2 0#H©JIWaS*fTtto;fc. 
[0 0 16] d©J;-5CbT»&ftfclCttS1&t&Cf£ 
V\ ttK&j&AU LEDtbfe. p«fiShbTNi- 
Au^ TiMMtLTAlZm^fco Z.(DLEDlzm 
#IrIC2 0mA©Sifc£$(tbfc£:;L3> t— i??fcft4 5 
0 nm©»fM)l6S* U flKtt 2 6 5 m c dT* 

[0 0 17] JtttMl 

ffl v ^ tzv- y 74 7®mm& c w t ttTAif 5 mx- & & 
zt*m ^x&mmm 1 1 mm^ bt l e d u 

1 i: |S]«©i?fiiii*fT«: fc. ^©^ ^fi 5 
fi«*S^bfc*©© N «BE»±5 5mcdTJ*-3j!t. 
[0 0 18] tt:«i0iJ2 

fflv^fc•9■7r'f 7 comma* cm I 0&X$> 

Sit ^B^V ^T ttHJE0!l UiSCUTLED S-ft§i 

u ^as^jiii^cfpfiiSfT^^fe. -tats*, *tt 

[0 0 19] 

[fSifl©«X] *»9i©M>H*IIHB*CJ:a»Jtt*? 

imn<Dffii$.tj:m.m 

im 1 ] **W©»3fc*?t:ffl^s 3 - 5^fb^i¥# 
f*©^3t© 1 ^j%^-r»f®0o 

[02 ] ^fSWCfSJttSR^Cfflt^i 3 -5^fb£1W? 
ft©«jg© 1 ^J&^t-Bf®E= 
[«F^©KW3 
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